ϩ1.2°). Its molecular formula was established to be C 15 H 24 O 2 by high-resolution (HR) electron impact (EI) MS analysis. Its structure including the relative configuration was determined by detailed analysis of the 1D and 2D NMR spectra ( Fig. 1) . However, in the process of determining its absolute structure using a modified Mosher's method, both (R)-and (S)-a-methoxy-a-(trifluoromethyl)phenylacetic acid (MTPA) ester derivatives were found to be a mixture on the basis of their 1 H-and 13 C-NMR spectra, which indicated that the original compound was a mixture. Based upon its low optical rotation value and clear NOE spectrum, we assumed that it was an enantiomeric mixture. However, these (R)-or (S)-(MTPA) esters could not be separated using HPLC analysis with various types of chromatography including chiral. After many trials, successful resolution of the enantiomers was achieved based on its acetal formation using a highly efficient chiral resolving reagent, an alkenyl ether, (S)-5-allyl-2-oxabicyclo [3, 3, 0] oct-8-ene (ALBO) developed by Nemoto et al. 20, 21) Acetalization of an enantiomeric mixture (1, 2) using ALBO in the presence of p-toluenesulfonic acid (p-TsOH) followed by silica gel column separation gave the acetals 1a and 2a in a ca. 1 : 1 ratio. Treatment of 1a and 2a with aqueous MeOH in the presence of p-TsOH furnished 1 and 2, respectively, which were obtained as colorless oils with positive and negative optical rotations ( heteronuclear multiple-bond correlation (HMBC) experiment, long-range correlations were observed between the following protons and carbons: H-2 and C-14; H 2 -3 and C-2; H 2 -4 and C-2, 5, 15; H-6 and C-1, 5, 14; H 2 -7 and C-6, 11; H 2 -9 and C-8; H 2 -10 and C-8, 14; H 2 -12 and C-8, 11, 13; H 3 -13 and C-8, 11, 12; H 3 -14 and C-1, 2, 6, 10; and H 2 -15 and C-4, 6. Furthermore, the relative stereostructures of 1 and 2 were characterized on the basis of the nuclear Overhauser effect spectroscopy (NOESY) experiment, in which correlations were observed between the following proton pairs: 1: H-2a and H-4a, H-6, H-10a; H-4a and H-6; H-6 and H10a; H-9a and H 2 -12; and H-9b, H-10b and H 3 -14; and 2: H-2b and H-4b, H-6, H-10b; H-4b and H-6; H-6 and H-10b; H-9b and H 2 -12; and H-9a, H-10a and H 3 -14. Finally, the absolute configurations of 1 and 2 were determined using a modified Mosher's method. 22) Thus, 1 and 2 were treated with pivaloyl chloride to give 1b and 2b. Treatment of 1b and 2b with (ϩ)-or (Ϫ)-a-methoxy-a-(trifluoromethyl) phenylacetyl chloride [(ϩ)-or (Ϫ)-MTPA-Cl] afforded the (R)-or (S)-MTPA esters (1c, 1d) and (2c, 2d), respectively (Chart 2). As shown in Fig. 1 , the protons attached to the C-3, -4, and -15 in the (S)-MTPA ester (1d) resonated at lower fields than those of the (R)-MTPA ester (1c) (Dd: positive), while the protons at C-9, -10, -12, and -13 of 1d were observed at higher fields compared with those of 1c (Dd: negative). On the other hand, the protons at the 9-, 10-, 12-, and 13-carbons of the (S)-MTPA ester (2d) appeared at lower fields than those of the (R)-MTPA ester (2c) (Dd: positive), while the protons at the 3-, 4-, and 15-carbons in 2d were observed at higher fields compared to those of 2c (Dd: negative). Consequently, the absolute configurations at the 2-position of 1 and 2 are R and S, respectively, and the total structures of enantiomers 1 and 2 were determined to be as shown.
Previously, alismol (7) and alismoxide (8) from Alisma orientale were reported to be secondary racemic products from germacrene C (9), as shown in Chart 3, 23) during the isolation procedure. In a similar manner, (ϩ)-and (Ϫ)-comosols (1, 2) were considered to be secondarily formed from a germacrane-type sesquiterpene (iii) as shown in Chart 3, starting with the epoxidation of iii, followed by epoxy-ring opening, 2,7-cyclization, and finally deprotonation.
Comosone I (3) was obtained as a colorless oil with positive optical rotation ([a] D 25 ϩ15.4°). The EI-MS of 3 showed a molecular ion peak at m/z 234 [M] ϩ and the molecular formula C 15 H 22 O 2 of 3 was determined from the molecular ion peaks and by HR-EI-MS measurement. Its IR spectrum showed absorption bands at 3430 and 1671 cm Ϫ1 due to hydroxyl and carbonyl functions, while its UV spectrum showed absorption maxima at 221 nm (log e 3.78), which suggested the presence of an a,b-unsaturated ketone. The 1 H-and 13 C-NMR (CDCl 3 , H COSY experiment on 3 indicated the presence of a partial structure as shown in the bold line in Fig. 2 . In the HMBC experiment, long-range correlations were observed between the following protons and carbons: H-1 and C-10; H 2 -2 and C-1, 3, 4, 6; H 2 -3 and C-5; H-5 and C-1, 3, 6, 15; H 2 -9 and C-1, 7, 8, 10, 14; H 3 -12 and C-7, 11, 13; H 3 -13 and C-7, 11, 12; H 3 -14 and C-1, 9, 10; and H 3 -15 and C-3, 4, 5. The relative stereostructure of 3 was determined by consideration of the 1 H-1 H couplings as well as difference NOE and NOESY experiments on 3 (Fig. 2) . A small coupling constant between H-1 and H-6 suggested that the rings were cis-fused, and this was supported by the observation of an NOE at H-1 upon irradiation of H-6. On the basis of this evidence, the structure of 3 was determined to be as shown.
Comosone II (4) Fig. 2 . In the HMBC experiment, long-range correlations were observed between the following proton and carbon pairs: H-1 and C-10; H 2 -2 and C-1, 3, 4, 6; H 2 -3 and C-5; H-5 and C-1, 3, 6, 7, 15; H 2 -6 and C-5; H 2 -9 and C-1, 7, 8, 14; H 3 -12 and C-7, 11, 13; H 3 -13 and C-7, 11, 12; H 3 -14 and C-1, 9, 10; and H 3 -15 and C-3, 4, 5. Its relative stereostructure was determined using a difference NOE experiment (Fig. 2) . As in the case of 3, irradiation of H-1 resulted in an enhancement at H-6, which indicated that the molecule of 4 also has a cis ring junction. On the basis of these findings, the structure of 4 was determined to be as shown.
Comosone III (5) Fig. 2 . In the HMBC experiment, long-range correlations were observed between the following proton and carbon pairs: H 2 -2 and C-1, -4; H 2 -3 and C-1, -4; H-6 and C-7, -8; H 2 -9 and C-5, -8, -10; H 3 -12 and C-7, -11 -13; H 3 -13 and C-7, -11, -12; H 3 -14 and C-1, -5, -9, -10; H 3 -15 and C-3, -4; and OCH 3 -6 and C-6. Its relative configuration was clarified in a NOESY experiment, in which NOE correlations were observed between the following proton pairs: H-1 and H-6, H-9a, H 3 -12, H 3 -13; H-5 and H 2 -2, H 3 -14; H-6 and H 3 -13; and H-9b and H 3 -14. On the basis of this evidence, the structure of comosone III (5) was characterized as shown.
Dimethoxycurcumenone (6) Fig. 2 . In the NOESY experiment on 6, NOE correlations were observed between the following proton pairs: H-1 and H-9a; H-5 and H 2 -2, H 3 -14; and H-9b and H 3 -14. Based on those correlations, the relative configuration of 6 was elucidated. Furthermore, treatment of 6 with pTsOH at room temperature (r.t.) yielded curcumenone. On the basis of this evidence, the absolute structure of 6 was determined to be as shown. It is likely that 6 is an artifact produced from curcumenone during the extraction. 
Experimental
General Experimental Procedures The following instruments were used to obtain physical data: specific rotations, Horiba SEPA-300 digital polarimeter (lϭ5 cm); UV spectra, Shimadzu UV-1600 spectrometer; IR spectra, Shimadzu FTIR-8100 spectrometer; EI-MS, CI-MS, and high-resolution CI-MS, JEOL JMS-GCMATE mass spectrometer; FAB-MS and high-resolution MS, JEOL JMS-SX 102A mass spectrometer; 1 H-NMR spectra, JNM-LA500 (500 MHz) and JNM-ECA600 (600 MHz) spectrometers; 13 C-NMR spectra, JNM-LA500 (125 MHz) and JNM-ECL600 (150 MHz) spectrometers with tetramethylsilane as an internal standard; and HPLC detector, Shimadzu RID-6A refractive index and SPD-10Avp UV-VIS detectors. HPLC column, COSMOSIL 5C18-PAQ (250ϫ4.6 mm intra diameter (i.d.) and (250ϫ20 mm i.d.) columns were used for analytical and preparative purposes, respectively.
The following experimental conditions were used for chromatography: ordinary-phase silica gel column chromatography, Silica . Fr. 5-9 (3277 mg) was subjected to silica gel column chromatography [100 g, hexane-EtOAc 5 : 1] to give 11 fractions [Fr. 5-9-1 (28 mg), Fr. 5-9-2 (407 mg), Fr. 5-9-3 (84 mg), Fr. 5-9-4 (213 mg), Fr. 5-9-5 (118 mg), Fr. 5-9-6 (503 mg), Fr. 5-9-7 (585 mg), Fr. 5-9-8 (56 mg), Fr. 5-9-9 (113 mg), Fr. 5-9-10 (25 mg), and Fr. 5-9-11 (87 mg)]. Fr. 5-9-4 (213 mg) was purified by silica gel column chromatography [6 g, n-hexane- Acetal Formation of (؎)-Comosol (1a, 2a) A solution of the mixture of 1 and 2 (14.6 mg, 61.9 mmol) in dry CH 2 Cl 2 (1.0 ml) was treated with (S)-5-allyl-2-oxabicyclo[3,3,0]oct-8-ene (50 ml, 326.5 mmol) in the presence of a catalytic amount of p-TsOH, and the mixture was stirred slowly from 0°C to r.t. for 2 h. The reaction mixture was poured into saturated aqueous NaHCO 3 and extracted with EtOAc. The EtOAc extract was successively washed with brine, then dried over MgSO 4 powder and filtered. After removal of the solvent under reduced pressure, the residue was purified by normal-phase silica gel column chromatography [0.8 g, n-hexane-EtOAc (85 : 1, v/v)] to furnish 1a (9.1 mg, 27.4%) and 2a (10.5 both m, H 2 -8Ј), 1.55-1.63 (2H, H 2 -7Ј), 1.48-1.54, 1.58-1.63 (2H, H 2 -6Ј), 1.64-1.70, 1.93-1.96 (1H each, H 2 -4Ј), 2.10, 2.27 (1H each, H 2 -9Ј) (ϩ)-Comosol (1) Pivaloyl Protection of 1 and 2 A solution of 1 (3.3 mg, 14.0 mmol) in dry pyridine (1.0 ml) was treated with pivaloyl chloride (20 ml, 164 mmol) at r.t. for 3 h. The reaction mixture was poured into ice-water and extracted with EtOAc. The EtOAc extract was successively washed with 5% aqueous HCl, saturated aqueous NaHCO 3 , and brine, and then dried over MgSO 4 powder and filtered. After removal of the solvent under reduced pressure, the residue was purified by normal-phase silica gel column chromatography [0.8 g, n-hexane-EtOAc (5 : 1, v/v)] to furnish 1b (3.8 mg, 84.9%). Through a similar procedure, 2b (4.1 mg, 81.7%) was obtained from 2 (3.7 mg, 15.7 mmol) using pivaloyl chloride (20 ml, 164 mmol). Preparation of the (R)-and (S)-MTPA Esters (1c, 1d) from 1b A solution of 1b (2.0 mg, 6.3 mmol) in dry pyridine (1.0 ml) was treated with (ϩ)-MTPA-Cl (20 ml, 107.1 mmol), and the mixture was stirred at r.t. for 3 h. The reaction mixture was poured into ice-water and extracted with EtOAc. The EtOAc extract was successively washed with 5% aqueous HCl, saturated aqueous NaHCO 3 , and brine, then dried over MgSO 4 powder and filtered. After removal of the solvent, the residue yielded was purified by normal-phase silica gel column chromatography [0.8 g, n-hexane-EtOAc (30 : 1, v/v)] to furnish 1c (2.6 mg, 77.6%). Through a similar procedure, 1d (2.4 mg, 79.6%) was obtained from 1b (1.8 mg, 5.6 mmol) using (Ϫ)-MTPACl (20 ml, 107.1 mmol). Hydrolysis of 6 To a solution of 6 (12.5 mg, 44.6 mmol) in aqueous MeOH [MeOH (0.9 ml), H 2 O (0.1 ml)] was added a catalytic amount of pTsOH. The solution was stirred at r.t. for 3 h. The reaction mixture was poured into saturated aqueous NaHCO 3 and extracted with EtOAc. The EtOAc extract was washed with brine, then dried over MgSO 4 powder and filtered. Removal of the solvent under reduced pressure gave a residue, which was purified by normal-phase silica gel column chromatography [1.0 g, n-hexane-EtOAc (5 : 1, v/v)] to give curcumenone (7.4 mg, 70.8%).
